PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 57-21 0827 

(43)Date of publication of application : 24.12.1982 



(51)IntCL B29D 7/24 



(21) Application number : 56-095208 (71)Applicant : NIPPON TELEGR & TELEPH CORP <NTT> 

(22) Date of filing : 22.06.1 981 (72)Inventor : NAKAGAWA KOICHI 

KIMURA TAKAO 
MAEDA OSAMU 
YAMAKAWA SHINZO 



(54) MANUFACTURE OF PLASTIC SHEET 

(57)Abstract 

PURPOSE: To accomplish manufacture of a plastic sheet having a small coefficient of linear expansion and high 
modulus of elasticity for a printing substrate, by heating and stretching it by a dielectric heating roll of a specified 
frequency, softening its amorphous part, exerting a stretching stress only on its amorphous part and stretching it 
at a high ratio. 

CONSTITUTION: A plastic sheet of a small coefficient of linear expansion and high modulus of elasticity is wanted 
for an insulating layer for a printed board. Because a crystalline part of a plastic sheet material is heated as well as 
its amorphous part by an ordinary working of biaxial stretching and strength of the crystalline part is lowered, highly 
oriented crystallization is limited. By heating only the amorphous part with a use of dielectric heating of a specified 
high frequency and rolling, stretching it at a softening temperature below a melting point in order to overcome a 
limit, the crystalline part is less heated than the amorphous part, strength is preserved and stretching stress is 
more exerted on the amorphous part after all a biaxially stretched film of high ratio is obtained. According to an 
example of a 0.2mm thick high density polyethylene product a linear expansion coefficient of an unstretched sheet 
is varied from 2 x 10-4° C-1 to 1 x 10-5° C-1, a tensile modulus of elasticity from 50kg/mm2 to 500kg/mm2. 
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Partial English Translation of JP 57-210827 A 

Hereinafter, the invention will be described with 
reference to drawings . 

Fig. 1 shows one example of a production apparatus for 
performing the invention. In the Fig.l, 1 shows a plastic 
5 sheet; 2 shows an extruder for extruding the plastic sheet 
1; 3 shows roller electrode type induction heating rollers 
between which a plastic sheet 1 is rolled; 4 shows a cooling 
tank; and 5 shows a pulling apparatus by which a sheet 1' 
heated by induct ion -heating is pulled after passing through 

10 the cooling tank 4 and sent to the rolling apparatus 6 to be 
rolled. With this structure, the plastic sheet 1 is heated 
inductively between the roller electrodes 3 and 
simultaneously stretched by continuous biaxial stretching 
owing to the shear stress applied to the plastic sheet 1 by 

15 making the gap between the roller electrodes 3 narrower than 
the thickness of the un-stretched plastic sheet 1 to obtain 
a plastic sheet with a small coefficient of linear expansion 
and a high modulus of elasticity. In order to remove the 
strain after the stretching, an annealing furnace may be 

2 0 installed in the rear stage of the pulling apparatus 5 to 
carry out thermal treatment. 

Next, Example of producing a sheet of a high density 
polyethylene (density 0.968 g/cm 3 , melt index 8.0 g/min) 
according to the invention will be described, however the 

25 invention should not be limited to this Example. At first, 




Partial English Translation of JP 57-210827 A 

a polyethylene sheet with a thickness of 5 mm and a width of 
100 mm was stretched by using a roller electrode type 
induction heating apparatus with an oscillation frequency of 
40.68 MHz and an output 1.0 kW, adjusting the gap between 
5 the roller electrodes to be 1/3 of the thickness of the 

sheet and the ambient temperature at 4 0 to 60°C, and passing 
the sheet at 10 cm/min speed. The operation was repeated 
twice to obtain a biaxially stretched sheet with a thickness 
of 0.2 mm and a width of 400 mm. In the induction heating 

10 stretching method using the roller electrodes according to 
the invention, amorphous parts were selectively 
heated and rolled, so that biaxial stretching orientation 
was easily performed and as a result, the coefficient of 
linear expansion of the un- stretched sheet was decreased 

15 from 2 XiO" 6 °C* 1 to 1 XlO" 6 0 C _1 or less and the tensile 
elasticity was increased from 50 kg/mm 2 to 500 kg/mm 2 . 
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